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background: Cardiopulmonary physical fitness is associated with improved survival among diabetic and non-diabetic patients. We tested the 
hypothesis that reduced fitness is associated with incident diabetes mellitus (DM).
methods: We included 55,897 patients without DM at baselines (46% women, 27% Black) from The FIT (Henry Ford ExercIse Testing) Project 
(1991-2009). Fitness levels were expressed as estimated METS achieved during a treadmill stress test and categorized as 12 METs. Incident DM 
was based on a new code of DM on three separate encounters in the electronic medical records or claims data or new glycosylated hemoglobin 
(HbA1C) more than 7 mg/dl. The association between incident DM and fitness was examined by Cox proportional hazards model adjusted for 
traditional DM risk factors.
results: The mean age was 54 (10) years and the mean METs achieved were 9.1 (3.1). During a median follow-up period of 4.3 years (IQR: 2.6 to 
7.3 years), there were 9,473 (17%) new cases of DM. The unadjusted annual incidences of DM across categories of METs were 4.6%, 3.9%, 2.7%, 
and 1.3% for patients achieving 12 METs respectively. After adjustment for age, sex, race, history of hypertension, hyperlipidemia, lipid-lowering 
medication use, obesity, smoking and prior coronary heart disease, there continued to be a graded increase in incident DM with decreased fitness. 
Compared to participants achieving > 12 METs, the adjusted hazard ratios of developing DM were 2.4 (95% CI 2.2-2.6), 2.1 (95% CI 2.1-2.3) and 
1.7 (95% CI 1.7-1.9) for participant achieving <6, 6-10 and 10-12 METs respectively.
conclusions: Our findings suggest that lower level of physical fitness is an important, independent risk factor for incident DM. Strategies aimed at 
facilitating regular exercise to improve fitness should be encouraged for patients at risk of developing DM.
